Abstract. Compensators are elastic structures that have the role of taking over the axial displacements that occur in the junction areas of the technological equipment (pipelines or containers) through which the fluids
Introduction
In the architecture of some equipment and installations in the process industry [4] , district heating, aeronautics, civil or industrial construction, a series of elastic structures, called compensators, are interleaved with the role of taking over the axial displacements due to the technological process in which their are included. During operation, the compensators are subjected to the internal pressure of the fluid flowing through the installation and to an axial force produced by the expansion of the structures in which they are interconnected. Because of the complicated geometric shapes they can have, the analysis of stress and strain states in these elastic structures is complex, especially in areas of sudden variation in curves, where strong stress concentrations occur [6] . In Figure 1 is presented a lenticular compensator [1] , [2] , [3] commonly encountered in the structure of industrial equipments. In some situations these elements work in the non-elastic field. Therefore, the paper presents an analysis of the mechanical behavior in the nonlinear domain of these structures. 
Calculus in the elastoplastic field by FEM
The calculation was made for the leticular compensator of Figure 1 , made of steel sheet with the thickness h = 2.5 mm, with the outer diameter D = 334 mm, the inner diameter d = 145 mm and the tangential coating connections, r1 = 23 mm and r2 = 21 mm. For computation, the compensator was considered to be loaded with the internal pressure p = 0,9MPa and an axial compressive force F = 30 kN, applied in two variants:
1. Loading, first, with internal pressure and then with axial force, after which the compensator is discharged, 2. Loading, first, with axial force and then with internal pressure, after which then compensator discharge.
Nonlinear analysis was performed with the ANSYS 13.0 program [5] considering both large displacements and material nonlinearities. For reasons of symmetry, the calculation was made only for half the model. In Figure 2 the calculation model is presented. (Figure 6, a) , the von Mises equivalent stresses, reach values exceeding the yielding limit of the material (382.7 MPa) throughout the shell. This distribution changes by applying the internal pressure, which acts in the opposite direction to the concentrated force. It is found that thestresses record high values (377.2 MPa) only in the middle of the annular plate and the inner torus (Figure 6, b) . When discharging permanent stresses with a maximum value of 336 MPa, they only appear in the middle of the annular plate and the inside torque (Figure 6 c) . 
